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- ( In 11-4
N - . ' : DATE
) D CATALOG FORM 18 January 1966
\« l.fPROJECT TITLE/CODE NAME 2. SHORT PROJECT DESCRIPTION
P.I. Performance and Tech- 'This project is désigned to acquire objective
niques Study (Overrun) - [leasurements of'photo—lnFerpreter perfqrmance as Fhey
25X1 are related to image variables and to interpretation
3. CONTRACTOR NAME : ) l4- LOCATION OF CONTRACTOR procedures.
5. CLASS UF COUNTRACIOR .. |6« TYPE OF CONTRACT
Manufacturer CPFF
7. FUNDS 1 8. REQUISITION NO. 9. BUDGET PROJECT NO.
25X1 FY 19¢s N/A : NP-HF-1 (Former NP-S5-28)
10. EFFECTIVE CONTRACT DATE 11. SECURITY CLASS.
FY 1964 (Begin - end) A. A. - Confidential
Time period to be funded by T. - Unclassified
‘FY 1 FY-1965 overrun funds. .~ T
5 % 25 March 1966 - June 1346 W. = Top Secret

12. RESPONSIBLE DIRECTORATE/OFFICE/PROJECT OFF ICER TELEPHONE EXTENSION

25X1. DDI/NPIC/P&DS

13. REQUIREMENT/AUTHORITY

R&D project requést'dated 18 May 1964, approved by DDCI 1 June 1964. This is
a joint NPIC/DDSET R&D program.

14. TYPE OF WORK TO BE DONE

Applied Research

15. CATEGORIES OF EFFORT
MAJOR CATEGORY . . : . SUB-CATEGORIES

Human Factors

16. END ITEM OR SERVICES.FROM THIS CONTRACT/IMPROVEMENT OVER CURRENT SYSTEM, EQUIPMENT, ETC.

,‘-Monthly and final reports.

17. SUPPQRTI RELATED CONTRAGTS (Agency & Qther)/COORDINATION. . . . .
8?Aﬁﬁﬁ?€ is currenfiy performing a project which has as its objective the

correlation of P.I. performance as related to different ground resolution on photo-
~graphy. This data will be used in the proposed project. DOD has sponsored related
projects in the past but with inconclusive results. All pertinent (Contd)

18. DESCRIPTION OF INTELLIGENCE REQUIREMENT AND DETAILED. TECHNICAL DESCRIPTION OF PROJECT (Continue on addi-
tional page if required)

The photo interpreter is the key element in the reconnaissance exploitation
system. Yet he remains the most unknown factor in that system. There are tech-
niques for quantitatively evaluating the hardware and techniques of exploitation
but human performance is difficult to account for objectively. In order to refine
the total exploitation process, it is necessary to account for, predict, and
enhance the photo interpreter's performance. ‘

19. APPROVED BY AND DATE .
OFF ICE DEPUTY DIRECTOR bDC1

-
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R§D CATALOG FORM Continued...

17. agencies are aware of our efforts in this project.

18. The interpreter deals with many variables in his input da
the interrelationship of the interpreter with these variables

be quantitatively evaluated. Among the image variables under

are: contrast and brightness, granularity, sun altitude and a
obliquity, scene change detection, color, season, terrain, env
along with | |

studied are procedural variables such as viewing time, scale,

ment used, and the collateral information available.

In letter MW-M-1313, dated 14 December 1965 (copies oi wh
available in P§DS) the contractor itemized the labor and mater
to conclude the tasks planned under the existing contract. NP
working relationship with | | on this contract has be
informal. Since we twice diverted| |from their pla
in order to accomplish unscheduled, but essential, short-time-j
tasks, it seems proper to grant them the funds needed to compl
work currently in progress.
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6 Pecember 196%

Dear Bob:
‘ We have received the book containing background information
on the items used in our study and we are very impressed by
25X1 the fine job | 416 in collecting the information
and putting it together in a very useful fashion.

The book will be a significant aid in our work. Please
convey to Chris our appreciation for a job well done.

With best regards,

25X1

25& ces
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2 November 1965

Rome Air Development Center
EMIRC .
Griffiss Air Force Base
Rome, New York

Dear Al:

On behalf of all project participants and the sponsor, I

want to thank you very much for the cooperation given us

in performing the project which was recently completed.

The fine job done by| |
and others contributed a major portion to the success

of the project. ,

I certainly enjoyed working with your group and again, many
thanks.

With best regards,

Research Department

Approved For Release 2006/02/07 : CIA-RDP78B04770A001800020005-7
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Jim:

Enclosed are 14 pairs of original negatives of pictures
we will use in our study.

Please ask your lab to make of each of the 28 pictures:
(a) Three contact paper prints
(b) Three enlargements on paper,
approximately 10X.
Please ask the lab staff to handle these 0.N.'s with great
care since they are very valuable. Also, they should not
be shown to or seen by practicing P.I.'s since they will

be used in our study. The O.N.'s should be returned to me.

If security labels are necessary, the prints should be
stamped "CONFIDENTIAL".

Many thanks,

£

Frank

Approved For Release 2006/02/07 : CIA-RDP78B04770A001800020005-7
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September 28, 1965

Deax Jimse

Enclosed is a stereo pair. The purpose in my sending these to you is
to determine Lif the photographs are mounted suitably for viewing on
your equipment. We are planning to mount the GEMS for our study in
this fashion; but before mounting all of them, we want to be sure
that they are suitable for manipulation on viewing equipment you
normally use,

Would you please ask[::::::::::]to comnent on the way they are mounted?

These pictures are not really GEMS but are contact D.P. from the O.N.
Please don't ehow them to other PI's since this frame is one we selected
for the study.

Many thanks,

Frank

mw
Enclosure
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To:

From:

As of 8 October 1965, we have spent 64% of our funds
for the P.I. response study.

We anticipate sufficient funds to carry us through
May, 1966.

25X1

Approved For Release 2006/02/07 : CIA-RDP78B04770A001800020005-7
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August 24, 1866

Dcecar Dick:

I'm not sure if you are s8till our nonitor on thino centraqt
but 1 have sent these to you anyway. Would ycu make sure
that | gets a copy and ask Frank 1

oshould get one. I'm sorry these are a little late

but I forgot to btring them back on my last trip to Washington.

Sincerely,

FH:lo
Lnely TM 723-1 (10 copies)
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" THE JUDGMENT OF STEREOSCOPIC DEPTH
~ IN-PHOTOGRAPHS AS A FUNCTION OF CONVERGENCE
AND OBLIQUITY ANGLES

N . , _ '
‘ Technical Memorandum 723-1

Prepared by

25X1

July 12, 1965
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THE JUDGMENT OF STEREOSCOPIC DEPTH
IN PHOTOGRAPHS AS A FUNCTION OF CONVERGENCE
' AND OBLIQUITY ANGLES

INTRODUCTION

The perception of depth in ﬁiewing photographic stereo pairs
is often crucialiy important for making valid interpretations of
prhotographic images. it is known that, within limits, the depth
effect experienced by the observer‘increases as the convergence
angle of the camera increases; i.e., as the lateral disparity of
the two views of the same object incréases.' But it is not known
how the experience of depth is related to the size of the camera
convergence angle or whethér the relation is the same for different'

angles of obliquity--the aﬁgle the camera makeg with the vertical,

The purpose of this study was to determine, at several angles
of obliquity, the relation between the size of the convergence

anglé andvjudgment of relative depth,.
METHOD

Subjects. The subjects were 10 professional photointerpreters

and ranged in experience from 2,5 years to 15 years with a median

of approximately 4 years.

Photographs and Viewing Equipment. The phétographs were of a

scale model which contained a freeway, a freeway overpass, buildings
of different heights and shapes, vehicles, foliage, and various

terrain features.

The model was photographed at five convergence angles——loo,
159, 20°, 259, and 30°—at each of three obliquity angles—0©°, 30°,
and 60°, making a total of 15 stereo pairs. 1In addition to the

stereéo pairs, a non-stereo pair was prepared at each obliquity

Approved For Releasé 2006/02/07 : CIA-RDP78B04770A001800020005-7
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'éngle mak1ng a total of 51x pairs of photographs at- each obllquity
‘angle, The. non—stereo pa1rs were unrealistlc in that the sun

azimuth was not the same in each half.

-The model was illuminated with lights to simulate the sun and
the diffuse lighting created by atmosphere.- The "sun" azimuth,
"sun" elevation (60°), and modulation transfer function were the

same for all exper1menta1 condltlons.

Each photograph was mounted between glass slides. The pairs
of photographs were viewed with a Bausch and- Lomb stereo-zoom

microscope at a magnification set by each photointerpreter.

Procedure. Each photointerpretér made 15 comparisons among
six pairs of photographs (5 stereo pairs and 1 non-stereo pair) at

each obliquity angle or a total of 45jéomparisons,

To control for possible order effects, the 45 pairs to be
compared were presented to each photointerpreter in a different

. random order.

The photointerpreter’'s task was to answer the questlon "Which

of the two stereo palrs has the greater relief?”
RESULTS

A pair comparison scaling technique* was used to scale con-
vergence angle. Only the comparisons of the stereo pairs (10
comparisons at each obliquity angle) wefe.used to accomplish the

scaling.

The proportion of times each stereo-pair was Judged as having
more depth than another pair was computed. These proportions were
transformed to 2 scores., (Z's are values of déviates corresponding

to areas under the normal curve.) The use of this transformation

_*In J. P. Guilford, qu«ed., Psychometric Method . .New York:
McGraw-Hill, 1959, Ch. 7;‘p..160 R .

— - e .:2};  :».;.A v S
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is based on the assumption that- Z values are on a linear psychologi-~

cal sgcale,

A Because the pair-comparison scaling technique does not locate
a psychologically meaningful zero point, the origin of each function
was set arbitrarily at 0.0 on the ordinate. Consequently only the

slopes, but not,the heights, of the functions may be compdred.

2.0
1.5¢+
wm
B~
D ow
-+
<
:g 1.0 ,
m— N
23 4
& 'y
0.5 | /% / |
e——@ (0° Obliquity Angle
9._ —0 300 " » "
A____A 600 " .n
10 15 20 - 25 30

CONVERGENCE ANGLE
(Degrees) .

Scale values of convergence angles at each of
three angles of obliquity. The functions were
fitted visually to the data point.

The results shcﬁ fhét at each obliquity angle the scale value
(amount of depth seen) increases as the convergence angle increases.
At 00 obliquity, the relatidn bétweenJCénvergenCe angle and scale
value is 1inear—fequal-differences in convergence angle produce
equal differences in the amount of depth seen. But at 30° énd 60°
angles of obliquity, the relation is cﬁrvilinear and the curvi-

linearity is greater'at'a 609 than at a_qoo_angle.‘_At these two

' Approved For Release 2006/02/07.: CIA-RDP78B04770A001800020005-7
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ObiiquitieS, equal differénces in coﬁVergence angle did'ggi‘produce
equal diffefences in the amount of depth seeh. For example, at a
600 angie of obliquify; a change ih éonvergence angle from 10° to
20° produces a change of about 1.30 scale units, but a change.in_'
qonvergence angle from 20° to 3092 produces a change of only about

0.15 scale units—a much smaller change in the amount of depth seen.

Only a small sample of subjects was used in the present study;
consequently the functions shown in the figurerare not precise.
waever, the results do seem to indicate that as the angle of
obliquity is increased from 0° to 60°, the relation between con-
vergence angle and the amount of depth seen becomes increasingly

curvilinear.

Inspection of the judgments made by individual photointer-
preters revealed a rather unexpected finding:’itwo of the photo-
interpreters were apparently unable to see differences in depth,
Of the 30 comparisons of the stereo pairs, one photointerpréter
made 15 correct judgments and another méde;i3 correct Jjudgments;
chance performance was 15 correct judgments. (A sudgment was
counted as an error when the stereo pair produced with a smaller
convergence angle was judged as having more depth than the one
produced with a larger convergence angle.) In addition, of the
15 comparisons of the ‘non-stereo pairs with the stereo pairs, the
same two photointerpreters made four and three errors respectively.
That is, they judged the non-stereo pairs as having more depth
than the stereo pairs. Thié was particularly surprising since the

two halves of the‘non—stereo pairs did not have the same sﬁn
azimuth, :

_ S 4 - Do
" Approved For Release 2006/02/07 : CIA-RDP78B04770A001800020005-7 .




Approved For Release 2%?[@?&1{ CIA-RDP78B04770A001800020005-7
L.t

TID/TAB - 60/65
15 July 1965

MEMDRANDUM FOR THE RECORD
SUBTECT: Progress on Human Errvor Analysis
25X1 VEFERENCE: TAB Memo[ | of 28 June 1965

1. A meeting was requested b and held in TAB on 14 July
1965 with the following present:
25X1 | |Of NPIC

2. The purpose ol the ieeting was to secouplish the following:

. a. To incorporate recomendations proffered by:l on
the desisn of the sfmlated targeis to be used to eataeblish
statistical data on human measuring errors.

b, Review plang for initial feassbility study.

¢. Egtablish schedules for completion of project as far

25X1 a3 the| | inputs are concerned.

25X1 3+ Disoussions with:l revealed the detalls on how he
intends to make and reproduce the teypets required Ffor measurement »

25X followed by suggestions by on tayget design, and procedures
that would minimize the tim€ spent in measurement.

25X1 he [ intends to fabricate & few samples of similated
tarsets in order to determine proper measuring procedures snd

‘ eatublish statistical reductlion techniques. The targets prepared

tor the femgability test will be ready Ffor measurement within two

veeks. It i anticipated that by mid-Septerber full scale neasuree
vents and analyais will conmence,

ChieT, Tecimical Analysis RBranch

Distyibution:
Orig. - Chief, TID/TAB
1l - Asst. for P&DS - Attn:
1 « Chief, TID
1 - Chief, TID/TAB - A/R File

S —"

e e

§ SR ;

£ Exslodert frpm aytematic
liu::'npra_dlng and
V&Eﬁrﬂ;ati@ﬂ
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REQUIREMENTS FOR PHOTOGRAPHY

1. Our project would benefit significantly from the availability of high~-

altitude (large terrain area coverage) photographs showing whole or

) large portions of missile site complexes. The photographic quality

' need not be very good, but just sufficient to determine the site
complex layout. These photographs would serve to orient the PI
when making a detailed study of a low-altitude high resolution
photograph of a particular silo area Oor support area or control center
area, within the complex. :

2. The usefulness of the results of our project would be greatly enhanced
if a portion (up to one-half) of the photographs of silo areas would
show open silos. Thus any effort to photograph open silos or to
arrange for the opening of silos is not only worthwhile but very
beneficial.

3. Titan II Sites
3.1 There are no Titan II sites under construction.
3.2 Primary goal photography 6f five silo areas, each of which is
‘ ' totally enclosed within a fence, as shown on the attached picture.
The control center is also of interest and it also is within the
fenced-in area. Photographs of the support area are also desirable;

the support area is usually at a USAF base near the complex.

4. Minuteman Sites

4.1 Photographs of both deployed sites and sites under cc:. in
-are required: Five deployed sites and a minimum of three
(but preferably five) sites under construction. <

4.2 Pfimary goal of photography are silo areas, control buildings and
support areas. The control building usually is fenced-in, and
not necessarily near silos.

5. Missile Test Sites

5.1 Primary goal is photography at two areas: Vandenberg and Cape

Kennedy. o
\\\ * 5.2 Vandenberg: Up to three photographs of each of the following:
\\ , Thor launch pads at N. Vandenburg, Atlas launch pads at Point

\ Arguello, support areas, guidance facilities and propellant plants.
\ Approved For Release 2006/02/07 : CIA-RDP78B04770A001800020005-7




Approved For Release 2006/02/07 : CIA-RDP78B04770A001800020005-7

<o y ‘ . ) v\

A r e o e i . L : \__l i
bl ? R . o N
-2 -
5.3 Cape Kennedy: Suggest you fly along ""ICBM Row' to cover Atlas,
Titan, Saturn and Saturn V arzas, turn around and fly along the
"Support Area Row'". Of primary interest are big gantries, with
and without missiles in position.
25X1 : 2 e 1965
Prepared by: 5 Jun _ oy
9 25X1
v Coples To:
mb . Wf/ el C,@ /)n‘ ‘
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TGT 4 14
TITAN T MISSILE SITE #

4NM SW. OF MARTINVILLE ARK.
24 NOV. 64

SCALE: 1 7700
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SIRMMARY MIWUTES GFf MERTING, 8 JUNE 1965

PARTICIDANTS:

The purposs of this wmesting was the verification of the soundneas of the
mensuvstion study (which 48 pert of & more comprehemsive I
performance study) and to incorporste ite gonls into the :Mu: asti~
vities in progress by| |gxoup. The mesting was coneluded
suscessfully and the following eonclusisas and desisions were wade:

1. The sxpsrimentsl study proposed by| | 25X1
(s) is werthwhile pevforming, (b) showld be sonductsd vith
guidance from| pad (c) should de sondueted in &
fashion such that the vesuits will supplemsnt and sonform to
the results of [ |pessent vork, .

2. The experimsntal effowy diseussad will attempt to detsrnine
mensuration sssursey sg & function of seveval specific imege~
ality psrsmsters sush as spresd funstion eise and shaps,
eontrast, gramslarity snd steves. It was agreed that the
experimental peosedurs whish was discussed will yisld date
benaficlel to the prediction of wensuration accuracy of any

" vesl matarial,

3. The study will desl primmrily with the lmen factors sssociated
with sansuration taske aod will not deal with the methematicsl
(gnometyy) aspasts of photography.

4., Spesifie detsils wewe discussed vegerding the preparation of
imeges for memsuration, the procedures and timg«sonsumption

of the proposed mensuvaties tasks, snd the preject sc e,
These dstails will be deseribed in e deseription of the projest’s
initial plans being pewpaved by[ | 25X1
Prepared by: L1 Juns 1963
25X1
Copiss te:

Approved For Release 2006/02/07 : CIA-RDP78B04770A001800020005-7

e




T T ; r T g Gk g e
7 o ﬂ‘? ' 2 25X1 |

Lo préyeA/{:oé!{elease 2006/02/07 : C|A-RDP78304770A00186%0200}95-7% ;;

| IN 761

25X1 |
SECRET @6

YCU ARE AUTHORIZED TC SEND SIX ROLLS TYPE SABQlﬁATERIAL

25Xy wi X 147 FEFT UNPERFORATED TO FOR YENSURATION

STUBY.
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